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-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address- 

All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1 .313 and MPEP 1308. 

1 . ^ This communication is responsive to the amendment filed 1 1/10/03 . 

2. The allowed claim(s) is/are 4.6-14, 16,21-26 and 28-34 . 

3. □ The drawings filed on are accepted by the Examiner. 

4. □ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 

a) □ All b) □ Some* c) □ None of the: 

1 . □ Certified copies of the priority documents have been received. 

2. □ Certified copies of the priority documents have been received in Application No. . 



3. □ Copies of the certified copies of the priority documents have been received in this national stage application from the 
International Bureau (PCT Rule 17.2(a)). 
* Certified copies not received: . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5. □ A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 

INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient. 

6. |3 CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) ^ including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached v 

1 ) □ hereto or 2) |3 to Paper NoVMail Date 14. ( ?jJzhc^- *>~> Cf&LfV <r~ ^ ^ ^j^^J) ) / 

(b) □ including changes required by the attached Examiner's Amendment / Comment or in the Office action of 

Paper NoVMail Date . 

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of 
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 

7. □ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 

attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 
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' Art Unit: 1636 

Examiner's Amendment 

An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview 
with Jarett K. Abramson on 1/29/04. 

The application has been amended as follows: 

In the Specification: 

Replace the Brief Description of Figure 1 on page 6 with the following: 

Figure 1 (Parts A-B) shows a representation of the amphipathic arginine-faced 
a helix. Amino acids 239 through 255 of the E40rf6 protein were modeled as an a helix 
by constraining the Ca carbons to a standard a helix. The side chains were allowed to 
adopt an energetically reasonable configuration using molecular dynamics as described 
in the Example 1. The identity of each atom is indicated by color: nitrogen = blue, 
carbon = gray, oxygen = red, sulfur = yellow. Hydrogen atoms are not shown. The lone 
pair of electrons associated with the sulfur is shown in green. Atoms in the peptide 
backbone are rendered in a muted color. The charged residues that are visible are 
labeled near the side chain. (A) View down the helix axis (N-terminus to C-terminus). 
(B) View of the hydrophilic face. - 
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Replace the Brief Description of Figure 2 on page 6 with the following: 

-Figure 2 (Parts A-C) shows an E4orf6 variant bearing arginine to lysine 
substitutions within the amphipathic a helix retains the E1B-55 kDa protein in the 
nucleus after transfection. (A) The amino acid sequence of the amphipathic a helix 
(E4orf6 residues 239-255, SEQ ID NO:26) and a variant showing amphipathic a helix 
the arginine to lysine substitutions at positions 241, 243, 244 and 248 (R4K, SEQ ID 
NO: 27). (B) HeLa cells were infected with a recombinant vaccinia virus vTF7.3 to 
establish expression of the T7 RNA polymerase and then transfected with cDNA under 
control of the T7 promoter to express the E4or6-related protein (left column) and the 
EIB-55 kDa protein (center column). The transfected cDNAs are identified on the left. 
Ad proteins were visualized by double-label immunofluorescence at 12 h after 
transfection and representative cells are shown. E4orf6 proteins were visualized with 
the mouse monoclonal antibody, MAb 3 (left column; aE4orf6), E1B-55 kDa protein was 
visualized with the rat monoclonal antibody, 9C10 (Zantema et al. (1985) Virology 
142:44-58) (center column; aEI B-55K) and DNA was visualized with DAPI (right 
column; DNA). (C). In parallel with the samples prepared for immunofluorescence, 
expression of the E4orf6 and E1B-55 kDa proteins was established by transfection of 
the cDNAS indicated above each lane. Total cell protein was isolated 12 h after 
infection-transfection, separated by SDS-PAGE and transferred to a solid support. The 
E4orf6-related proteins and the E1B-55 kDa protein were visualized by immunoblotting 
with MAb 3 (Marton et al. (1990) J. Virol. 64:2345-2359) and 2A6 (Salnow et al. (1982) 
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Virology 120:510-517) respectively. Only the portion of the membranes containing the 
E4orf6-related proteins and the E1B-55 kDa proteins are shown. 

Replace the Brief Description of Figure 3 on page 7 with the following: 

Figure 3 (Parts A-E) shows the degree of E1B-55 kDa nuclear localization in 
cells expressing the R240E variant varies from cell to cell. Expression of the R240E 
E4orf6 variant and the E1B-55 kDa protein was established and the localization of the 
E1B-55 kDa protein determined as described in the legend to Figure 2. The E1B-55 
kDa protein was visualized with the rat monoclonal antibody 9C10. The localization 
represented in (A) and (B) was seen in 55% of the cells and was scored as nuclear. The 
uniform distribution represented in (C) was seen in only 4% of the cells and the 
predominantly cytoplasmic localization seen in (D) and (E) was seen in 46% of the cells. 
The uniform and cytoplasmic distributions were scored as cytoplasmic. - 

Replace the Brief Description of Figure 4 on page 7 with the following: 

Figure 4 (Parts A-B) shows E4orf6 variants with arginine to alanine 
replacement mutations at positions 241 or 243 do not retain the E1B-55 kDa protein in 
the cell nucleus after transfection. (A) Expression of the E4orf6-related proteins 
(indicated on the left) and the E1B-55 kDa protein was established, and the localization 
of the Ad proteins determined as described in the legend to Figure 2. Representative 
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images of a single cell from each transfection are presented with the E4orf6 protein 
shown in the left column (aE4orf6), E1B-55 kDa protein in the center column (aE1B- 
55K), and DNA visualized with DAPI in the right column (DNA). (B) In parallel with the 
samples prepared for immunofluorescence, expression of the E4orf6 and E1B-55 kDa 
proteins was established by transfection of the cDNAs indicated above each lane and 
the E4orf6-related proteins and the E1B-55 kDa protein were visualized by 
immunoblotting as described in the legend to Figure 2. -- 

Replace the Brief Description of Figure 6 on page 8 with the following: 

- Figure 6 (Parts A-G) shows E4orf6 variants that interact with the E1 B-55 kDa 
protein are positively charged at the amino terminus of the amphipathic a helix. Amino 
acids 239 through 255 of E4orf6 protein variants were modeled as an a helix by 
constraining the positions of the Ca carbons to that of a standard a helix. The side 
chains were allowed to adopt an energetically reasonable configuration using molecular 
dynamics as described in the Methods. The solvent accessible surface of the model 
peptide was calculated and the electropositive potential of the molecule was projected 
onto this surface. The most electropositive regions are mapped to deep blue and the 
most negative regions mapped to bright red as indicated by the scale (kcal/mol e~) 
(kilocalories per mole of electrons) on the right. The orientation of the a helical peptides 
is the same as seen in Figure IB where the amino-terminus is at the top and the 
hydrophilic face is exposed. The models and associated value for nuclear E1B-55 kDa 
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protein retention (from Figure 5) are (A) wild- type E4orf6 protein, 100%; (B) R251A, 
99%; (C)R 24 4E,91%; (D) 80%; (E) R 24 iA, 72%; (F) ^240,244,251^, 62%; (G) 

R241E, 0.8%. 

Replace the Brief Description of Figure 7 on page 8 with the following: 

- Figure 7 (Parts A-B) shows the ability of the E4orf6 protein to retain the E1B-55 
kDa protein to the nucleus is neither necessary nor sufficient to correct the growth 
defect of an E4- deletion virus. A "faster growing strain" of HeLa cells (A) and a "slower 
growing strain" of HeLa cells (B) were infected with an E4-deletion virus lacking all E4 
open reading frames except orf4, d/1014, or a phenotypically wild-type virus, cf/309, at 
10 PFU per cell and simultaneously transfected with cDNAs expressing the E4orf6- 
related constructs listed below each graph. The E4orf6-related proteins were 
expressed under the control of the major immediate-early promoter of CMV. Progeny 
virus was harvested after 48 hrs and quantified by plaque assay on the E4- 
complementing W162 cell line (Weinberg and Ketner (1983) Proc. Natl. Acad Sci. USA 
80:5383-5386). A representative experiment (of three) showing the average amount of 
virus (expressed as PFU per milliliter of initial culture volume) obtained from two 
independent infections is shown. The range of virus recovered in the two independent 
infections is indicated by the brackets on the right. 

Replace the Brief Description of Figure 10 on page 9 with the following: 
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-- Figure 10 (Parts A-B) shows the expression of the wild-type E4orf6 protein 
cannot be sustained and is deleterious to HeLa cells but not REF-52 cells. HeLa cells 
and REF-52 cells were transfected with the E4orf6-related constructs indicated on the 
right of each graph and placed under selection according to the protocol described in 
Figure 9. The percent of cells expressing the E4orf6-related protein is shown as a 
function of time after transfection and selection. All non-transfected cells were killed 
within 14 days of selection. (A) HeLa cells tolerate stable expression of the non- 
functional E4orf6 variants (R24iP, L245P1 and E4orf6/7) but not the wild-type protein nor 
the functionally wild-type proline-variant, AE255APE. After 27 days following transfection 
(indicated by the arrowhead), no cells remained in the samples transfected with the 
wild-type construct or the AE255APE construct. (B) REF-52 cells tolerate stable 
expression of all E4orf6-related constructs. -- 

Replace the Brief Description of Figure 1 1 on page 10 with the following: 

- Figure 1 1 (Parts A-D) shows that the inability to form neomycin-resistant cell 
colonies reveals that E4orf6 [cytoxicity] cytotoxicity is cell type-specific. The cells 
indicated on each panel were transfected with the indicated plasmids to express only 
the neomycin-resistance gene (vector) or the resistance gene and the non-functional 
proline-mutant (L245P) or the wild- type E4orf6 protein (E4orf6). Two days after 
transfection, the cells were harvested and replated in triplicate at low cell density in the 
presence of 600 jug/ml G418. After 21 days, the number of neomycin-resistant colonies 
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were counted and the values + SD plotted. Neomycin-resistant cell colonies could not 
be recovered from 293 cells transfected with the vector expressing the wild-type E4orf6 
protein. This value is plotted as □ 1 in panel B. - 

In the Claims: 

8. (Currently Amended) The method according to claim 9, wherein said nucleic 
acid encoding said mutant adenovirus E4orf6 gene is carried by a plasmidfs], 
bacteriophage, cosmid or retrovirus. 

9. (Currently Amended) A method of packaging a recombinant viral vector, 
comprising the steps of: 

(a) providing a packaging cell, said packaging cell containing and expressing a 
nucleic acid encoding a mutant adenovirus E4orf6 protein, said E4orf6 protein 
containing at least one mutation in the region encoding amino acids 230 to 260 wherein 
said at least one mutation comprises a substitution mutation at position 240, 241 , 243, 
244, 248, or 251; 

(b) transfecting or infecting said packaging cell with a nucleic acid that encodes a 
recombinant viral vector selected from the group consisting of adenovirus vectors and 
adeno- associated virus vectors, wherein said vector lacks a functional gene encoding 
E4orf6 protein; and wherein said mutation renders said mutant adenovirus E4orf6 
protein non-toxic to said transfected cells; 
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(c) culturing said transfected cells under conditions that permit expression of the 
mutant E4orf6 protein and the production of packaged recombinant viral vector therein; 



(d) collecting packaged recombinant viral vector from said cultured cells. 



The Sequence Listing filed 11/10/03 is acceptable and has been entered. 

The drawings are objected to because a Petition under 37 CFR 1 .84 is required 
for acceptance of color drawings. Applicants must comply with the requirements of 37 
CFR 1 .84(a)(2)(i)-(iv) for acceptance of color drawings and 37 CFR 1 .84(b)(2) for color 
photographs. Otherwise, the drawings are approved by the examiner. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David Guzo, Ph.D., whose telephone number is (571) 
272-0767. The examiner can normally be reached on Monday-Thursday from 8:00 AM 
to 5:30 PM. The examiner can also be reached on alternate Fridays 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Irem Yucel, Ph.D., can be reached on (571) 272-0781. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 



Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



and then 



872-9306. 




David Guzo 
January 29, 2004 



